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This invention relates to wafers for modular construc 
tions, and more particularly relates to thin ceramic 
wafers capable of being asymmetrically indexed for auto 
natic handling thereof. 

in the electrical art, and particularly in electronic ap 
paratus, module assemblies are often provided and usu 
ally include ceramic wafer elements made of for exam 
ple steatite, the wafer elements being generally square, 
flat and substantially uniform in peripheral dimension 
and thickness. The marginal edges of the wafers are 
provided with a plurality of V-shaped notches which are 
generally equally spaced, and the prior art wafers in 
clude one additional U-shaped or V-shaped orientation 
notch, recess or keyway located symmetrically and cen 
trally between two of the V-shaped notches. These 
orientation notches and orientating feeder therefor are 
(described in my previous patent application filed October 
31, 1955 which issued as a United States Patent on No 
vember 24, 1959 and is identified as United States Patent 
No. 2,914,161. The instant application is concerned with 
improvements in the orienting feeder which is specifically 
adapted to handle very small sizes of wafers, as well as 
the wafer per se, and its associated orienting element. 
The structure in the above described patent has oper 

ated very well for accomplishing orientation of larger 
size wafers where the wafer size is three quarters of an 
inch in size or greater. However, with increasing de 
mainds for miniaturization of electronic components, new 
wafer designs and orientation techniques must be pro 
vided to handle these smaller size components. In the 
Smaller wafer components (under 34 of an inch) there is 
a necessity for (a) maximum utilization of the surface 
area for circuitry, (b) a maximum (or limited) number 
of symmetrical W-shaped notches in the side edges of the 
wafer for riser wires to interconnect a plurality of wafers, 
(c) maximum dielectric distance between riser wire 
notches, (d) maximum structural integrity consistent with 
the above, and (e) an orienting configuration which does 
not interfere with the above requirements. Thus, an 
orientation notch on the side edge which for obvious 
reasons must be of a substantial larger dimension than 
riser notches to permit wafer orientation, becomes un 
desirable because of the reduction in the mechanical 
strength of the wafer, the extreme tightness of tolerances 
Tequired, and the poor use of the total marginal edge 
space consistent with the maximum number of notches 
which must be symmetrically arranged on the side edges 
for later modular assembly techniques. Stated another 
way, if a U-shaped orientation-notch, (of the prior art), 
of larger size than the V-shaped riser notches, is placed 
on a side edge for orientation purposes, the consequent 
increase of spacing between adjacent V-shaped riser 
notches must be increased so that there is sufficient 
mechanical strength in the wafer, and since the wafer 
must be adapted for later modular assembly, all W-shaped 
riser notches must be symmetrically arranged and hence 
the wafer must be increased in size. 

I have overcome these problems by utilization of the 
corner areas of the essentially square wafers for orienta 
tion purposes. The corner areas of the wafers, taught by 
the prior art, were essentially square neglecting the very 
slight radius at the corners which is put in for obvious 
production reasons. Heretofore, the corner areas of the 
wafers had no particular utility per se. By the particular 
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relief of the corners taught by the instant application, the 
Structural integrity of the wafer is maintained, the spac 
ing of the V-shaped notches in the side edges are at 
minimum dimensions, and the wafer is well adapted to be 
oriented by an automatic means which will be later de 
scribed. v 

it is thus a general object of this invention to provide 
a new configuration for a dielectric wafer construction 
of the above described general type and means for utiliz 
ing this configuration for orientation. 
Another object of this invention is to provide a new 

configuration of orienting means on a wafer which is 
particularly adapted for small sizes of wafers where space 
is at a premium, which maintains the desired electrical 
Spacing of the riser wires, and maintains the mechanical 
strength of the wafer. 

Another object of this invention is to provide a high 
Speed positive orienting means which will effect orienta 
tion of the above discussed wafer in only one of its eight 
possible positions as it is fed through an orienting device. 

it is a further object of this invention to provide a 
vibratory type compact mechanism for orienting wafers 
as above described which is utilizable as an attachment 
to an assembling apparatus for the wafers of the claimed 
construction. - 

The novel features that are characteristic of the inven 
tion are set forth particularly in the appended claims. 
The invention, itself, however, both as to its organiza 
tion and its method of operation, together with addition 
al objects and advantages thereof will best be understood 
by the following description of a specific embodiment 
when read in connection with the accompanying draw 
ings, in which: 
FIGURE 1 is a front elevational view of the novel 

Wafer aligned with a complementary aperture in the 
orienting mechanism, the arrow on the wafer indicating 
the direction of movement thereof in the orienting mecha 
nism; - 

- FIGURE 2 is a 
URE 1: 
FEGURE 3 is a view similar to FIGURE 1 showing a 

wafer and an orienting aperture in misalignments, the 
arrow on the wafer indicating the direction of movement 
thereof in the orienting mechanism; 
FIGURE 4 is a view of the wafer orienting mechanism 

Somewhat semidiagrammatic in form; 
FIGURE 5 is a view taken along line 5-5 of FIG. 

URE 4; - - w . 

FiGURE 6 is a sectional view through the inversion 
station taken approximately along line 6-6 of FIG 
URE 4; 
FIGURE 7 is an end view of the wafer illustrating the 

dimensions of the relieved corners; and 
FIGURE 8 is a perspective view of the novel wafer. 
As shown in FIGURES 7, 8 and 1 the novel wafer 10 

is essentially thin, flat, and of essentially square configura 
tion. The wafers 10 are generally formed of ceramic 
material, such as from steatite. The side edges of the 
wafer are normally formed with a plurality of V-shaped 
notches 12 in symmetrical arrangement around the periph 
ery of the wafer as shown. For purposes of orienting the 
wafer by mechanical means in accordance with the present 
invention, the corners 14 and 16 which are terminal por. 
tions of one side edge of the wafers are asymmetrically 
relieved such that only one position of the eight possible 
positions that a wafer may assume becomes the orienting 
position. The wafers are adapted to be later printed with 
circuitry on the two major faces thereof, and a single 
oriented position of the wafer affords utilization of both 
sides of the wafer with different circuit configurations. 
The particular corner relief that I have found to be most 
Suitable, is to remove a right triangular portion of each 

sectional view along line 2-2 of FIG 
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corner, the short leg of the triangle being of a dimension 
X and the long leg of the triangle being 2X. The same 
amount of material is relieved from each of the corners 
A4 and 16, but in a sense the entire triangular relief has 
been rotated 90°. Thus, along one edge (the top) as 
iewed in FIGURES 1 and 3, the relieved corner portions 

have a total dimension of 3X, whereas the left hand side 
edge of the wafer, as viewed in FIGURE 1, has been 
relieved along the corner by a dimension 2X and the right 
hand side of the wafer, as shown in FIGURE 1, has a 
relief that extends along the right hand side edge of a 
dimension X. 
The orienting apparatus 8 usable with the above de 

scribed wafer, may be mounted on any suitable support 
ing frame, the support for the instant apparatus 8 being 
shown semidiagrammatically. The orienting apparatus is 
is adapted to take a plurality of random oriented wafers 
from a heterogeneous mass of wafers in a hopper 2: 
(shown senidiagrammatically) of any suitable type, 
march the wafers through the apparatus so as to orient the 
wafers in a single one of their eight possibe positions and 
deliver the oriented wafers to a discharge pickup chute 22 
at the other end of the apparatus. The power for causing 
movement of the wafers 9 along the orienting apparatus 
is provided by a vibrating mechanism 24 of any suitable 
well-known type. 
The basic part of the orienting feeder 18 comprises a 

vibrating frame meriber 23 which has orienting troughs 
and a reversing mechanism. The central vibrating fraine 
member 28 is elongate in nature and preferably made of 
relative heavy plate which is resiliently suspended in a 
vertical plane with its length inclined at an angle down 
wardly from the horizontai. A plurality of suitable track 
means 26a-26h, which are canted at an angle from verti 
cal, are mounted on the side of the central 28 as best 
shown in FIGURE 5. Since the wafer is essentially 
rectilinear in configuration, it has eight possible positions 
and eight separate stations are provided. At each station 
is an aperture or window means 32a-32h of generally 
complementary shape to the wafer to allow a properly 
oriented wafer to fall therethrough. The windoW 32 
is slightly wider than a wafer 16 and the top of the window 
extends slightly higher than the heighth of a wafer resting 
on the track means. The track means 26 is provided with 
an angular portion 30 and a transverse end portion 34 
which serves as a support for a non-oriented wafer. It 
will be noted that the vertical height of end portion 34 
is such that in a sense, it covers a lower part of a window 
and thus serves the function of providing an abutment 
edge to provide a fulcrum for pivotal movement of an 
oriented wafer through the window. This is illustrated 
schematically in FIGURE 5. As viewed in FIGURE 4, 
the wafers pass along the tracks from window station 32a 
down through 32h until they become correctly aligned 
with an aperture or window in the manner shown in FG 
URE 1 whereupon they fall through plate 23 onto the 
wafer track for oriented wafers 49 for ultimate discharge 
into chute 22. 

It will be noted that the upper corners of the window 
32a-32h are asymmetrically relieved at 36 and 38 in a 
manner complementary to the position of the Wafer as 
shown in FIGURE 1. The individual stations 32a and 
32h are arranged in a manner such that when a wafer 
passes by a window it will rotate 90 by going over the 
step between adjacent tracks 26. An inversion station 46 
is provided between station 26d and 26e. This inversion 
station 46 is best shown in FIGURE 6, and comprises 
an enlarged aperture 43 which causes all wafers passing 
thereby to fall therewithin so as to be discharged in a 
180° inverted position through the second aperture 50 at 
the bottom of the inversion station. The wafers then con 
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A. 
tinue down through stations 26e through 26h until they 
fall through the appropriate window which indicates by 
said passing that the wafer has been oriented. 
As best shown in FIGURE 3, a non-oriented wafer (for 

purposes of illustration only) is in the position of being 
180° rotated from left to right as compared to the wafer 
position shown in FIGURE 1. This wafer will pass by 
the window 32 without falling therethrough and is always 
supported in such a manner that it cannot jam. More 
particularly the relieved leading edge adjacent to the top 
of the wafer, engages the margin of the window adjacent 
to the corner 36 prior to the trailing wafer edge at 4 
leaving the margin of the window adjacent to corner 38. 
This, of course, is also true of the wafer when it is in 
any of the other six remaining non-oriented positions rela 
tive to the window 32. 

In some instances it is desirable to have the vibrating 
mechanism 24 which powers the orienting feeder mecha 
nism automatically actuated in terms of desired output of 
the feeder. To this end the discharge chute 22 may be 
provided with electric photo cell means 42 and 44 which 
are connected in the circuit with the vibrator mechanism 
24. 
From the foregoing description it will be apparent that 

a novel method of configuring a wafer and an orientation 
means therefore have been provided which are particu 
larly well adapted for use with small sized wafers. Al 
though a specific embodiment has been shown and de 
scribed, it is with full awareness that many modifications 
thereof are possible. The invention, therefore, is not to 
be restricted except insofar as necessitated by the prior 
art and by the spirit of the appended claims. 
What is claimed as the invention is: 
1. A sinall ceramic wafer for use in electrical assen 

blies of modular construction characterized as being of 
generally square configuration, said wafer having essen 
tially the same height and length of a dimension under 
three-quarters of an inch, said wafer having a very small 
thickness dimension, each of the side edges of said wafer 
being formed with a plurality of notches symmetrically 
disposed intermediate the corners of said wafer in identi 
cally predetermined spaced relationship to each other and 
to said corners, at least two corners of said wafer adjacent 
to one side edge being relieved in an asymmetrical manner 
to provide means for positive orientation thereof, the re 
lieved areas each being generally of triangular configura 
tion to provide a wafer body having first and second 
sharply divergent marginal surfaces on the corners ad 
jacent said one side edge, the dimensions of the relieved 
corner areas as measured in the plane of said one side edge 
being less than said predetermined spacing of said notches. 

2. The wafer set forth in claim 1 wherein the relieved 
areas are in the form of right triangular configurations, the 
length of the short leg of each triangle being substantially 
equal to one-half of the length of the long leg. 

3. The wafer set forth in claim 2 wherein one short leg 
and one long leg from the respective triangles are dis 
posed in the same plane at the respective corners. 
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